The article presents economic results and production efficiency in milk production farms in the six EU countries, which are the largest producers in the EU (i.e. Germany, France, Great Britain, Poland, the netherlands and Italy). The analysis used FAdn EU average data for 2010-2013. The results of Polish farms in 2014-2015 were also evaluated, the data collected in the Polish FAdn system was used. The measure of the economic situation of farms was net added value and farm income. Production efficiency was assessed using the productivity index of inputs and fixed assets, profitability index of production and the relation of costs to value production and to farm income without subsidies. The investment activity, the level of debt and the wealth of the farm and its use were also analysed.
These differences are underpinned by the natural potential of farms, but of importance is also the social, economic and regulatory context. It is mostly about the different policy of the Member States as regards management of milk quotas, which in the past could have an impact on the level of the restructuring of the countries.
The development of the milk production in recent years has been associated with the increased milk yield of cows. Probable is further "industrialisation" in the dairy sector. The development of animal genetics and improvement of the way of their nutrition may result in an increase in the milk production from 2 to 3% per cow a year (Von Keyserlingk, Rushen, de Passille and Weary, 2009) . From the information published by the EC (European Commission, 2015) it results that in the next few years (until 2025) we should expect the increased milk yield of cows, but these changes will have a different intensity in the EU-15 and EU-N13 countries. The number of cows will likely decrease, however, this does not reduce the milk production in the EU. Just the opposite, its volume will continue to increase due to higher milk yield of cows.
objective of the studies, data sources and methodology
The objective of the studies was to assess the economic results and efficiency of production on the farms focused on the milk production in Poland when compared to the similar farms in the selected European Union countries. Those studies were complemented by an assessment of the income situation of the Polish farms after the abolition of milk quotas.
The subject of the studies were the farms specialising in dairy cattle (type TF 14) in six countries, which are the largest milk producers in the EU, i.e. Germany, France, Great Britain, Poland, the Netherlands and Italy. Analysis used the most up-to-date data available at the time of analyses, i.e. for 2010-2013, collected and processed in the EU FADN system (Farm Accountancy..., 2017) . The selection criterion for those countries was the annual milk production exceeding 10 million tonnes (Fig. 1 ). The results of the farms in a tabular form were presented on average in the adopted study period (2010) (2011) (2012) (2013) . The studies used a horizontal analysis, comparing the parameters describing the farms in individual countries. Analysis covered the production potential, i.e. utilised agricultural area (UAA), labour resources expressed by the number of full-time employees (AWU3) and total assets 4 . The structure of fixed assets and production organisation on the farms were also 3 Total labour input (AWU) -total labour input as part of the farm's operating activity (in Poland, it is 2,120 hours), expressed in work units, i.e. full-time employees (Floriańczyk, Mańko, Osuch and Płonka, 2014) . 4 Farm assets (means of production) are divided into fixed and current assets. Fixed assets include: agricultural land, permanent crops and production quotas, farm buildings and their permanent equipment, machinery, equipment and means of transport and female animals from the breeding stock. Current assets include: value of all production animals (except for the animals from the breeding stock), stocks of agricultural products, value of standing crops, shares of the farm in agricultural units, short-term receivables and cash in hand and on a bank account in an amount necessary for the current functioning of the farm (Floriańczyk, Mańko, Osuch and Płonka, 2014) . examined. For the assessment of the economic situation of the farms, net value added and farm income were used. Net value added is a useful category to analyse the economic results in a situation of different structure of ownership of production factors on the farms (Goraj and Mańko, 2004) . The assessment covered the economic land and labour productivity, expressed in the studies as net value added per, respectively, 1 ha of utilised agricultural area and 1 AWU. Net value added was reduced by subsidies to the farm's operating activity. The rationale was to examine the economic impact of the production processes and the efficiency of using production factors without the impact of external support. An indicator of the assessment of the results was also farm income, but the studies also covered the production value and costs. Due to significant differences in employment of farmer's family members, analysis covered the income value per 1 family member fully employed full-time (FWU) 5 . The production efficiency was assessed using:
Problems of Agricultural Economics
• production profitability index (ratio of farm income without subsidies 6 to production value 7 ), • ratio of total costs 8 to the production value (total costs of producing EUR 100 of production), • ratio of total costs to farm income without subsidies (total costs of achieving EUR 100 of farm income without subsidies), • current assets productivity index (ratio of production value to intermediate consumption), • fixed capital input productivity index (ratio of the production value to depreciation of fixed assets). The productivity indices express the farm efficiency in transforming inputs of production factors into outputs. In addition, they reflect both the technical and economic aspect of the economic activity (Coelli, Prasada Rao, O'Donnell and Battese, 2005) . On the farms, the productivity assessment and analysis is a an efficient management tool and, in particular, it allows to assess the results achieved by the farm when compared to other entities, particularly with the same line of production. Based on literature, it can be concluded that there is no one universal 5 Unpaid labour input (FWU) -labour input within the farm's operating activity of unpaid persons, mainly family members, expressed in work units, i.e. fully employed family members (Floriańczyk, Mańko, Osuch and Płonka, 2014) . 6 Family farm income less subsidies to operating activity. 7 Total production value includes the value of crop, livestock and other production expressed in market prices (Floriańczyk, Mańko, Osuch and Płonka, 2014) . 8 Total costs inclue: direct costs (of crop, livestock and other production) and indirect costs. Indirect costs include: overheads (e.g. cost of current maintenance of the buildings and machinery, energy, services, transport insurance and other, depreciation of fixed assets and cost of external factors (remuneration of paid workers, rents for rented land and buildings, and interest on liabilities). The total of direct costs and overheads related to the operating activity (but not recognised as direct costs of operating activity) is called intermediate consumption. According to the FADN system, taxes related to the functioning of the farms are not included in total costs (Floriańczyk, Mańko, Osuch and Płonka, 2014) .
indicator of productivity. Sets of productivity indices proposed by various authors are different (Morse, 1994; Lis (ed.), 1999; Coelli, Prasada Rao, O'Donnell and Battese, 2005; Poczta, Średzińska and Pawlak, 2008; Kosieradzka, 2012) . The most commonly analysed are partial productivity indices, describing the use of individual types of resources. The studies -using the variables available in the EU FADN database -used the indices illustrating the productivity of current inputs (measured by the value of intermediate consumption) and fixed capital (measured by the value depreciation of fixed assets). The assessment also included dependence of the farms on subsidies to the operating activity. Therefore, the impact of the CAP on the economic effects of the farms was determined.
Bearing in mind the assessment of the situation of the analysed farms and determination of the prospects for their functioning in the future, analysis covered the investment activity, assets of the farms and their use as well as the debt level. The studies used the following indices: The reproduction rate of fixed assets is reflected by the ratio (in percentage terms) of net investment 9 to fixed assets. This index shows the degree of replacement of owned assets. Therefore, it informs whether in the farms there is simple, expanded or reduced reproduction 10 . If the value of the index ranges from -1.0 to 1.0%, then the analysed entities are characterised by simple reproduction, if it is above 1.0% -by expanded reproduction, and when it is below -1.0% -by reduced reproduction (Józwiak, 2003) . the farm debt level shows what part of the value of farms' assets accounts for liabilities, therefore, it points to the financial risk related to the production activity. The higher is the value of this index, the higher is the financial risk. On individual farms, the value of this index should not exceed 50% (Goraj and Kulawik, 1995; Zieliński, 2009) .
The debt structure index expresses the percentage share of the value of long-term liabilities in total liabilities. The higher value of this index means the greater financial stability of the farms (Nowak, 2008) .
the asset immobilisation ratio reflects the level of immobilising resources involved in the farm's production activity. The higher is the value of this index, the longer is the period of immobilising assets. If the index exceeds 1.0, this means that the value of fixed assets exceeds the value of current assets. Then, the farms are less flexible in carrying out restructuring changes and adapting to market transformations (Nowak, 2008) .
The subject of the studies were also the farms focused on milk production (type -dairy cows) in Poland in 2014-2015. The studies used the data collected and processed in the Polish FADN. It was not possible to carry out such studies using the EU FADN data, as the results in the EU database are provided with some delay. In assessing the economic situation of the farms, we examined the possibility of achieving income which will cover the costs of labour of the farmer and his family members at the parity level, i.e. at the level achieved by those employed in the national economy (parity income corresponds to the average net salary in the national economy).
the results of farms focused on milk production in Poland against the background of similar farms in the selected eu countries, on average, in 2010-2013
Production potential of the farms. The production potential of a farm is affected by a group of which cause an increase in production in the cause and effect chain. According to Woś (ed.) (1996) , resources of the farms intentionally involved in the production process and actively participating in it, are called production factors. This term includes labour (human resources), land and capital. In quantitative terms, these factors determine the level of employment, area of land and the value of current and fixed production assets. Thus, it may be assumed that the production capacity of farms are shaped by external conditions and by conditions and resources of factors on the farm (Mańko, 2015) . Explanations: (Z) -land, permanent crops and production quotas; (B) -buildings and their permanent equipment, (M) -machinery, equipment and means of transport; (S) -female animals from the breeding herd. Source: own study based on the EU FADN (Farm Accountancy..., 2017).
From the data presented in Table 1 it results that the economic size of the farms (calculated based on the standard output coefficients 11 ), focused on the milk production in the countries included in the analysis was very diverse. On average, in 2010-2013 the greatest economic power was characteristic of the farms from Great Britain (EUR 316.9 thousand) and the smallest -of the Polish farms (EUR 29.3 thousand). By comparing these extreme values, the diversity was 10.8-fold.
The level of equipping farms with production factors also was different. Labour resources expressed by the number of full-time employees (AWU) showed the difference of 1.5 times; the biggest differences were characteristic of the farms from Great Britain (2.61 AWU), and the smallest -of those from the Netherlands (1.73 AWU). In terms of labour intensity, the differences were larger, per 100 ha of UAA this production factor was the most abundant in Poland -8.65 AWU, and the least in France -2.09 AWU. This means that in Poland labour intensity of production was 4.1 times higher. The farms to a various extent supported their activity by means of paid labour. The share of unpaid labour input expressed in full-time employees (FWU) in total labour input (AWU) was the highest in Poland (97.0%), and lowest in Great Britain (61.9%).
The results show that land resources of the Polish farms were the smallest, the average utilised agricultural land was 20.95 ha and was 5.1 times smaller when compared to the farms from Great Britain (105.91 ha), which were largest in terms of their area. The utilised agricultural area of the Polish farms was, however, to the greatest extent (74.1%) own resource of farm families (share of rented UAA was 25.9%). The smallest share of own land was recorded for the French farms (10.0%).
Another element of the assessment of the farms' production potential are assets (total assets). The results of the studies show that total assets were dominated by fixed assets, their share ranged from 67.0% on the Italian farms to 91.0% on the Dutch farms. According to the literature, if farms' assets are dominated by fixed assets, the possibilities of adapting the size and structure of these assets to market changes are lower (Ćwiąkała-Małys and Nowak, 2001 ). The consequence is low flexibility of the farms, as fixed assets are definitely less liquid than current assets. Fixed assets are involved for longer periods, and the process of their conversion into cash is usually long-term. This is characteristic of the farms, due to some specific features of agriculture, for example, long production cycle.
On average, in 2010-2013 the value of fixed assets was strongly differentiated when comparing the extreme values up to 14.1 times. The main reason was more than 57-fold differentiation of the value of land (on the French farms, the value of land was EUR 34.6 thousand, while on the Dutch farms -EUR 1,985.9 thousand). In almost all countries, in the value of assets there was the high share of land, from 50.7% on the Polish farms to 79.1% on the Dutch farms. The only exception were the French farms, where the share of land was 11.7%. This results mostly from the land ownership structure, on the French farms only 10.0% of used land belonged to the farmer (another question is the land valuation rules, which could also be revised over the years). The differentiation of value of fixed assets without the land value was 6-fold. In their structure, the largest share was that of buildings and machinery, only in Great Britain the largest was the share of the value of the breeding herd (43.0%), and the lowest -of the value of buildings (25.8%).
The specificity of the agricultural production on the farms of each country also influences the diversification of current assets. The greater number of directions of production usually involves a need to have, e.g. larger stocks, while the farm specialisation allows to optimise their size. On the analysed farms, the share of current assets 0n total assets ranged from 9.0% in the Netherlands to 33.0% in Italy.
Production organisation on the farms. The standard FADN results do not allow for a complete analysis of production organisation (they do not contain data on the structure of utilised agricultural area (UAA), making it difficult to analyse the structure of sowings), therefore, only selected issues were analysed. A determinant of crop production organisation was the share of crop groups in UAA. From the data contained in Table 2 , it results that on the analysed farmsspecialised in milk production, the crop production was dependent on livestock production. This is evidenced by the share of the area taken for fodder crops 12 (i.e. forage area) in the utilised agricultural area, which ranged from 60.6% in Poland to 97.7% in the Netherlands. Taking into account the share of cereals in the utilised agricultural area, it should be noted that in this respect, Poland differs greatly from other countries. The share of cereals in Poland was the largest and amounted to 35.8%, while it was the lowest in Great Britain and in the Netherlands -respectively, 7.6 and 1.0%. The larger share of cereals in the UAA structure points to the larger opportunities of providing, for dairy cows, concentrate feed from own production, which results in reducing costs and increasing the milk production profitability. However, due to relatively large share of cereals in the utilised agricultural area in Poland the share of fodder crops was lower than in other countries. Due to the manner of selection of the sample of farms, the livestock kept in the farms (expressed in livestock units -LU 13 ) was dominated by dairy cows, their share ranged from 55.8 to 68.8% (respectively, in France and the Netherlands), but the share of other cattle was also high, ranging from 29.0 to 43.0% (respectively, in the Netherlands and France). These may prove a simultaneous rearing of born calves and at least to some extent the focus on milk production with own herd reproduction. In a synthetic way, the density of dairy cows kept on the farms is determined by their number per 100 ha of utilised agricultural area (which indicates the intensity of organisation). The calculations show that in three countries, i.e. France, Poland and Germany, the density of cows on the farms was similar and fell within the lower quantitative range among six countries covered by the study, ranging from 60.6 to 77.4 LU. In the Netherlands and in Italy, it was higher more than twice, amounting to, respectively, 166.5 and 167.8 LU, while in Great Britain it was 115.2 LU.
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Bearing in mind the discussed issues, of great importance is milk production from 1 cow, which is one of the indicators evidencing the results of the livestock production. Important is also the selling price of milk. The results of the studies indicate that the milk yield of cows was diversified from country to country. On average, in the years covered by the studies (2010-2013) it was from 5,178 kg/ cow on the Polish farms to 7,943 kg/cow on the Dutch farms. This means that in Poland, the milk yield of cows was lower by 34.8%. The average milk price over the years was the lowest in Poland (EUR 29.33/100 kg), while the highest price of milk (EUR 37.02/100 kg) was obtained by Italian farmers. In the value structure of the value of farms' production, all analysed countries were dominated by the livestock production, its share ranged from 80.4% in Poland to 91.3% in the Netherlands. On the other hand, the share of milk and dairy products production in the total production of a farm amounted to 65.3-83.0%, respectively in the same countries (Table 2) .
Economic results of the farms net value added reflects payment for all production factors, i.e. labour, land and capital, no matter by whom they are owned. This income category is appropriate for analysing the economic results of the farms regardless of the situation in the field of ownership of production factors. At this level of analysis, the effect of external factors, namely paid labour, rent and interest on credit on the cost results is eliminated (Goraj and Mańko, 2004) .
The studies show that the ownership structure of production factors on the farms from the study sample was strongly differentiated. This is evidenced by, e.g., the share of the cost of external factors in total costs of the farms, which was contained within the limits of 4.2-19.0%. The farms the least burdened with the cost of using external production factors, taking into account its share in total costs and in value terms, were the Polish farms, while the highest burden was noted for the Dutch farms - Table 3 . Maximising the economic effects is the objective of all economic entities, but their size depends on many factors, both endo-and exogenous. The first group includes mainly the production volume and its technical efficiency, and the other 4(353) 2017 -institutional and price mechanisms (Czyżewski and Kryszak, 2015) . For this reason, the highest net value added has been achieved by the Dutch farms (EUR 88,586 per farm), and the lowest -by the Polish farms (EUR 9,281 per farm). At the same time, the Dutch farms were characterised by the highest economic labour productivity (measured by net value added per 1 AWU) and the relatively high economic land productivity (measured by net value added per ha of UAA). Net value added on the Polish farms significantly deviates from the level achieved in other countries. The same applies to economic labour productivity (EUR 5,120 per AWU), this is alarming as it indicates the much lower standard of living. In terms of the economic labour productivity, the worst situation was that of the French farms (EUR 271 per ha), the situation of the Polish farms was slightly better (EUR 443 per ha). The highest land productivity was that of the Italian farms (EUR 2,643 per ha) (Table 3 ). Source: own study based on the EU FADN (Farm Accountancy..., 2017).
Problems of Agricultural Economics
Farm income is the economic result of the economic activity, its amount determines the level of meeting consumer needs of the farmer's family and the development opportunities of the farm. The objective of agricultural producers is to strive for increasing income, as its level determines payment for unpaid labour of the farmer and his family members, and payment for other involved production factors owned by the farm family, i.e. land and capital.
Income of farms specialised in the milk production in the countries with the largest milk production in the EU were very diverse. The highest income without subsidies was achieved in the Italian farms -EUR 62.3 thousand. The lower and similar to each other level was that of income without subsidies, achieved by milk producers in Great Britain and the Netherlands, where it was, respectively, EUR 41.4 thousand and EUR 37.1 thousand per farm. Further positions were occupied by the farms in Germany and Poland, where income without subsidies was, respectively, EUR 11.8 thousand and EUR 8.4 thousand. The income situation of the French farms was least favourable, income without subsidies amounted only to EUR 5.5 thousand (Table 4) .
Subsidies recorded at the farm level directly affect the income level of farms. However, the strength of their impact is determined by the value of economic surpluses obtained from the production and amounts of subsidies received. The results indicate that per EUR 1 of income without subsidies, the highest level subsidies (EUR 5.88) was noted on the French farms, and their share in farm income with subsidies was very high -85.5%. The lowest impact on the results was that of subsidies on the Italian farms, per EUR 1 of income without subsidies there was only EUR 0.24 of subsidies, and their share in income with subsidies was 19.3%. Thanks to subsidies, the income situation of the farms has greatly improved, especially the French farms. Among the analysed countries, farm income without subsidies placed those entities in the last position, while thanks to subsidies they moved to the penultimate position.
The agricultural production is a complex process and the development of the farms is affected also by external factors resulting from the external impact on agriculture, regardless of internal factors arising from the quality and method of using the production potential i.e. land, labour and capital resources. The studies by Poczta et al. (2009) show that the income situation of the farms is determined by the size of the production potential, intensity of production and agricultural policy. Zegar (2001) is of similar opinion, according to this author, farm income depends on the individual productivity and on the conditions created by institutions. In agriculture, income is generally lower than in other sections of the economy, therefore, it is supported by direct payments. Their objective is to compensate farmers for income which is lower when compared to other sections of the economy. Subsidies contribute to the increase in farm income, however, this increase does not result from the improved efficiency of the agricultural production (Babuchowska and Marks-Bielska, 2011).
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The studies show that the highest profitability was characteristic of the farms focused on the milk production in Italy, measured by the ratio of farm income without subsidies to the production value, which amounted to 32.6%. The second place was occupied by the Polish farms -the share of income without subsidies in the production value was 25.6%. Italy and Poland are the countries which, against a background of other countries, stand out positively in terms of the production profitability. In the Dutch and British farms, this ratio was not so beneficial and amounted, respectively, to 12.0 and 10.6%. Even weaker results were achieved by the German and French farms -the share of income without subsidies in the farm production value was, respectively, 5.5 and 3.1%. This means that the production profitability in the study sample of the farms in these countries -against a background of other countries -was the lowest.
In assessing the economic efficiency of management, the ratio of costs to the production value and to farm income without subsidies was also used. The results of the calculations indicate the important role of costs in the production process. Total costs of manufacturing EUR 100 of production were quite strongly diversified. The highest costs (EUR 97) were recorded on the farms focused on milk production in France, and the lowest (EUR 67) in Italy, the difference in favour of the Italian farms was 30.9%. The results of the Polish farms were also quite favourable, manufacturing EUR 100 of production cost EUR 75, or the advantage in relation to the weakest in this respect French entities was 22.7%. It can, therefore, be concluded that the farms focused on milk production in Italy and Poland, when compared to other countries, are characterised by high competitiveness in terms of costs they incur.
The greater diversification of farms from the study sample is indicated by the cost of obtaining income unit without subsidies. By comparing the extreme values, the diversity was 15.4-fold. On the Italian farms, the cost of obtaining EUR 100 of income without subsidies was lowest, it amounted to EUR 206. The second position was occupued by the Polish farms -EUR 291. On the other hand, the French and German farms, costs of obtaining EUR 100 income without the payments were in highest, amounting, respectively, to EUR 3,163 and EUR 1,718. The level of costs had a strong impact on the efficiency of the analysed farms (Table 4) .
When analysing the efficiency of production on the farms from the study sample, the productivity of inputs was also assessed. In market economy, the increase in the productivity is considered to be the primary factor of economic growth and improvement in the living conditions of the population. Analysis of productivity of current inputs measured by intermediate consumption value (intermediate consumption is expressed by total direct costs and overheads related to the functioning of the farm) allows us to learn how their management translates into products manufactured. FADN (Farm Accountancy..., 2017) .
Problems of Agricultural Economics
The results contained in Table 5 indicate a clear advantage of the Italian farms, the productivity of current inputs was 191.3% (which means that the obtained production value exceeded the value of inputs by 91.3%). The higher is the value of this index, the better, this points to, e.g., better management of the production process 14 . The second position was occupied by the Polish farms, the productivity of current inputs was 179.2%. A similar productivity level was also achieved by the Dutch farms -177.6%. In the sample of the German, French and British farms, the productivity of financial inputs was much lower, within the range of 143.5-150.7%.
The productivity of fixed capital is expressed by the production value per PLN 1 of depreciation of fixed assets on the farm. This kind of productivity reflects the degree of intensity of using fixed assets in the production process, therefore, it describes its activity. The results obtained show a clear advantage of the analysed farms from Italy and Great Britain, while the relatively low productivity of fixed capital was characteristic of the French and Polish farms. It should be added that the productivity of fixed capital shows a relationship involving the cost of depreciation of fixed assets in total costs of the farm. On the farms specialised in milk production in Poland and France, this share was the highest (respectively, 20.9 and 20.2%), while the productivity of fixed capital was the lowest ( Table 5) .
use of assets of farms. Based on the criterion of the investor's legal status, we may identify own capital and foreign capital. Own capital is capital left at the disposal of the enterprise by its owners. In return, owners may have income or profit at their disposal. Foreign capital is capital left at the disposal of the enterprise for a specified period and must be returned to its owner. Reducing the ratio of liabilities to capital turnover, we can conclude that the debtor undertakes to repay the obtained capital received together with a remuneration to the capital lender (Kulawik, 1995) . Foreign capital in a form of credit for a single farm is a complement to its own resources at times of the greatest demand for financial resources and allows the form to extend the capital base to longer periods, resulting in greater engagement of capital in fixed assets, i.e. implementing investments on the farm (Czerwińska-Kayzer, 2002 , as in: Giselbrecht, 1991 . Source: own study based on the EU FADN (Farm Accountancy..., 2017).
When assessing the share of own capital in financing the value of assets, we can specify the risk of pursuing the activity incurred by the farm. Generally, it is believed that the higher is this share, the lower is the rsik, and the economic situation of the farms -better. The studies show that, on average, on 2010-2013 in those farms own capital financed 57-99% of the value of total assets (on the French farms -57.3%, Dutch -69.3%, German -81.4%, British -85.7%, Polish -94.3%, Italian -98.9%). Therefore, liabilities financed only a few per cent of the value of assets on the Italian farms (1.1%) and Polish farms (5.7%), while as much as 42.7% on the French farms (Table 1 and 6) .
Investments made by the farms determine their development, particularly net investments, whose value exceeds the value of fixed assets consumed in the production process (consumption of fixed capital is expressed by depreciation). Taking into account net investments, the situation of dairy farms in five countries was favourable, i.e. in Germany, Great Britain, Poland, the Netherlands and Italy. Net investments were positive, which means that the value of investments made exceeded depreciation. These were development investments, i.e. the process of reproduction of fixed assets was faster than the process of their aging. The exception were only the French farms, in which net investments were negative 197) . This shows that the process of reproduction of fixed assets was slower than the process of their aging. This may suggest that farmers lacked the funds or overinvested on their farms in the previous years.
The data contained in Table 7 more precisely describes this issue. It indicates that the farms focused on milk production in Germany, Great Britain and the Netherlands were characterised by extended reproduction of fixed assets, the reproduction rate was within the range of 1.7-2.0%. On the Polish and Italian farms, there was simple reproduction, the index was, respectively, 0.8 and 0.3%. The reproduction rate of fixed assets on the French farms (-0.7%) also points to simple reproduction, but the level of their reproduction was lower than on the Polish and Italian farms. This means that French farmers modernised their assets much slower. To assess the farm debt level, the index calculated as a ratio of liabilities to the value of total assets was used. The value of this index was diversified on the farms from the individual countries, however, it did not exceed 50% in any of them. This is important, as it is assumed that the value of the index exceeding 50% involves a significant increase in risk in financing the enterprise (Ziętara, 1998) . The results show that most indebted were the French farms, the index defining the debt level was 42.7%. Lower, but also rather large debt was characteristic of the Dutch farms -30.7%. This means that farmers in those countries were quite willing to use credits. Debt of the German and British farms was smaller and was at the similar level, the debt level index was, respectively, 18.6 and 14.3%. Least indebted were the Polish and Italian farms, the index specifying the share of liabilities in financing property assets was, respectively, 5.7 and 1.1%.
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In considering the structure of liabilities, it should be noted that in the Dutch and Italian farms almost all were long-term credits, their share in total liabilities was, respectively, 94.3 and 97.6%. On the farms of other countries, the structure of liabilities was similar, the share of long-term credits was within the range of 61,9-75,8%. Long-term credits are usually allocated for investments, so it may mean the further development of the farms.
The ratio of the value of fixed assets (excluding the value of land 15 ) to current assets was adopted as the indicator of the flexibility of the farms in adapting to market changes. From the calculations contained in Table 7 , it results that the Italian farms have the greatest opportunities in terms of the efficient use of resources they own. The asset immobilisation ratio reflecting the above relationship, was lower than 1.0 (amounting 0.7), which means that the value of current assets exceeded the value of fixed assets (43.4%). On the farms specialised in milk production in other countries, the asset immobilisation ratio ranged from 2.1 (in the Netherlands and France) to 4.3 (in Poland). The value of the ratio higher than 1.0 indicates large share of fixed assets in farm assets which generate high fixed costs and limit the ability to achieve income. This means that the potential capacity to transform the farms focused on milk production in Poland was lower than in other countries. According to literature, the asset structure dominated by current assets is more favourable for farms, as these assets create opportunities for adaptation to market needs (competitiveness), improve financial liquidity, and consequently contribute to the growth of income (Bieniasz and Gołaś, 2008) .
economic results of dairy farms in Poland in 2014-2015 based on the Polish fadn data
The results included in Table 8 indicate a significant deterioration in 2015, when compared to 2014, of the income situation of the dairy farms in Poland (type -dairy cows). Revenues (production value) in this group of farms decreased by 13.5%, and farm income without subsidies by 50.7% (the same decrease related to income per 1 full-time employee -FWU). In 2015, due to changes in the system of direct payments, subsidies to the operating activity of the farm increased by 33.2% (i.e. by PLN 8,437 per farm). As a result, to PLN 1 of income without subsidies farmers received support for payments amounting to PLN 1.96 (in 2014 -PLN 0.72), and their share in income with subsidies amounted to 66.2% (2014-42.0%). However, despite this fact farm income with subsidies did not reach the level from 2014, it was by 15.4% lower (PLN 51,118, while in 2014 -PLN 60,434) . In 2015, due to lower revenues the economic efficiency of production deteriorated. Total costs of manufacture of Problems of Agricultural Economics PLN 100 of production increased by 12.6% (although their level on the farm decreased by 2.6%). In addition, the profitability of production decreased by 43.0%, and costs of obtaining PLN 100 of farm income without subsidies increased by 97.5%.
Farm income determines the achievement of competitive advantage of farms, but also its amount per 1 family member employed full-time (FWU) shows the potential amount of payment for labour of the farmer and his family members. Farm income with subsidies in 2014 was PLN 34,338 per FWU and in 2015 -PLN 29,044 per FWU. By comparing this income with parity income, we can specify whether the farmer reaches payment of unpaid labour at the level reached by those employed in the national economy. The studies showed that in 2014 income per 1 family member employed full-time was by 13.3% higher than the average salary in the national economy, while in 2015 it was only 93.0% of its level (parity income per 1 full-time employee in 2014 was PLN 30,302, and in 2015 -PLN 31,233 16 ). Therefore, it can be considered that in 2014 the farms keeping 16 cows with the milk yield of about 5,300 kg and supported by subsidies, met the requirements of the parity farm. Unfortunately, in 2015 the economic results of the farms worsened and it was not fully possible. However, it must be added that without support of payment, the situation would be much worse. In 2014, farm income without subsidies per 1 family member employed full-time (FWU) accounted for 65.7% of the average salary in the national economy, and in 2015 -only 31.5%.
The deterioration in 2015, when compared to 2014, in the results of the dairy farms was highly determined by the fall in milk price. On average, in the study sample of the farms, milk price fell by 16.5% (in 2014, it was PLN 1.39 per litre, and in 2015 -PLN 1.16 per litre), while according to the GUS data in 2015, on average in the country the milk price was lower by 17.5% (in 2014, it was PLN 1.37 per litre, and in 2015 -PLN 1.13 per litre). Source: own study based on the EU FADN Polish data (Floriańczyk, Osuch and Płonka, 2015; Floriańczyk, Osuch and Płonka, 2016) .
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The functioning of the milk market until 30 March 2015 was based on milk quotas, thus it was governed by the instruments of the EU agricultural policy. The abolition of milk production quotas and, therefore, the increase in its supply, contributed to the fall in the milk prices. In addition, the situation on milk market in Poland and the adverse impact on the level of prices, in addition to the increased supply, was also determined by the Russian embargo on import of food from the EU and other countries as well as fall in the prices of milk and dairy products in the global market (rynek mleka..., 2015) .
summary and conclusions
On average, in 2010-2013 Poland ranked fourth among the largest producers of cow's milk in the EU-28 (after Germany, France and Great Britain, and before the Netherlands and Italy), with the share of 8.1% (while it was ranked first among the EU-N13 countries with the share of 44.2%). The share of those six countries in the EU milk production amounted to almost 70%. However, the dairy farms in those countries differed significantly in terms of the production potential:
• The largest labour resources were characteristic of the British farms (2.61 AWU), and the smallest -the Dutch farms (1.73 AWU); the diversification was 1.5-fold. • The largest land resources (105.91 ha) were held by the British farms and the smallest -by the Polish farms (20.95 ha), the diversification was 5.1-fold. In addition, the farms used rented land to a varying extent. Their smallest share in utilised agricultural area in total was recorded by the Polish farms (25.9%), and the largest -by the French farms (90.0%). • The highest value of total assets was characteristic of the Dutch farms and the lowest -of the Polish farms, the diversification was 14-fold. The share of fixed assets in total assets was the smallest on the Italian farms (67.0%), and the largest -on the Dutch farms (91.0%).
The intensity of livestock production organisation, specified by the number of dairy cows per 100 ha of UAA was the biggest in the Netherlands and Italy (166.5-167.8 LU), slightly smaller in Great Britain (115.2 LU), and relatively the lowest in Germany, . In terms of the production efficiency, the Italian farms are definitely outstanding, while the second position was usually occupied by the Polish farms. This is evidenced by: • High profitability of production -on the Italian farms 32.6%, and on the Polish farms -25.6%. When compared to other countries, the advantage was several times higher, the lowest profitability was recorded by the German farms (5.5%) and French farms (3.1%). • Relatively low costs of manufacturing EUR 100 of production -on the Italian farms EUR 67, and on the Polish farms -EUR 75. In other countries, those costs were within the range of EUR 86-97. • Low costs of obtaining EUR 100 income without subsidies -on the Italian farms EUR 206, and in the Polish farms -EUR 291. When compared to the farms from the Netherlands (EUR 720) and Great Britain (EUR 848), the advantage of the dairy farms from Italy and Poland was several times higher, and with respect to Germany (EUR 1,718) and France (3,163) -by z dozen or so times higher. • High productivity of current inputs -on the Italian farms 191.3% and on the Polish farms -179.2%. In other countries, it was within the range of 177.6-143.5% (respectively, in the Netherlands and Great Britain). • Productivity of fixed capital input -it was the highest on the Italian farms -per PLN 1 of depreciation there were PLN 12.5 of revenues, the second place was occupied by the dairy farms from Great Britain -PLN 10.5. On the farms from other countries, the productivity ranged from PLN 7.3 to PLN 5.1 (on the Polish farms -PLN 6.4).
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The higher production efficiency on the Italian and Polish farms was largely determined by their low debt level and thus lower burden of costs. In the case of the Italian farms, liabilities financed 1.1% of the value of their assets, and on the Polish farms -5.7%, while as much as 42.7% on the French farms. This means that the French farms had the high financial risk related to pursuing production activity.
The Polish FADN data for 2014-2015 indicates the deterioration of the income situation of the dairy farms in 2015, i.e. after the abolition of milk quotas. Farm income without subsidies decreased by 50.7%, and with subsidies -by 15.4%. Due to lower revenues (e.g., due to the fall in the milk price) the economic efficiency of production also deteriorated. In 2014, the farms keeping 16 cows with milk yield of about 5,300 kg and supported by subsidies, met the requirements of the parity farm, while in 2015 it was not fully possible.
It is estimated that the dairy farms in Poland made use of the opportunities created by the accession to the EU and strengthened their position on the European market. Their economic potential points to their further development. This however, mainly to large, prosperous entities whose income is independent from small fluctuations in milk prices. Investments made in recent years and technical and biological progress in the milk production have contributed to the growth production scale, and also to improved competitiveness on the European market.
The Polish dairy industry, in relation to all the EU-15 countries and most of the EU-N13 countries, maintains price-cost advantages (has dairy raw material cheaper by 10-15% than on average in the EU-15 and also lower labour costs). However, according to the researchers (Seremak-Bulge and Roman, 2016), in the nearest decade this may be insufficient. Therefore, what is necessary are the actions leading to the consolidation of processing, cooperation in the field of joint sales in foreign markets and strengthening the negotiating position in trade with networks. These actions are important as Poland will produce dairy products exceeding the internal needs and the export will remain the main stimulus for the economic situation on the milk market.
